Programmable valve shunts allows selection of opening pressure of shunt valve. In the presented article, a unique complication pertaining to programmable shunts has been discussed. A 5-year-old boy who had tectal plate low grade glioma with obstructive hydrocephalus was managed with Codman programmable ventriculoperitoneal shunt. There was a spontaneous change in the opening pressure of the shunt valve leading to shunt malfunction. Routinely used household appliances produce a magnetic field strong enough to cause change in the setting of shunt valve pressure and may lead to valve malfunction. Other causes of programmable valve malfunction also discussed. MAnuSCRIPT Background: Programmable valve shunts are considered to be better than conventional fixed pressure valve shunts as they allow the selection of he opening pressure of the valve, which reduces the complications due to over/under drainage of the cerebrospinal fluid. Spontaneous changes in the set pressure, blockage and intrinsic malfunction of the valve are some causes of concern, apart from the cost.
In the presented article, these issues have been discussed in view of literature presently available.
CASe deSCRIPTIon
A boy aged 5 years presented with increased head size since birth, headache and imbalance while walking for one month. Clinical examination revealed large head circumference, truncal ataxia, impaired tandem walking, and gaze evoked nystagmus. MRI brain showed tectal plate low grade glioma with hydrocephalus. As the lesion was non-progressive and mass effect was minimal, the hydrocephalus was managed with a Codman programmable right ventriculoperitonial shunt and pressure was set at 150mm of water. The patient gradually improved both clinically and radiologically before he was discharged.
He continued to improve neurologically for one and a half months, when parents noted drowsiness which gradually progressed to unconsciousness with tonic posturing over 2 days. NCCT Brain done at the local health centre showed grossly dilated ventricles. 30 ml CSF was tapped from the shunt chamber, leading to transient clinical improvement. When the patient was received at the study centre, he had a decerebrating posture with dilated fixed pupils. The peritoneal end of the shunt was exteriorized as an emergency but no CSF was seen coming out. The valve pressure was re-set at 150mm of water and CSF came out in pressure, suggesting a change in pressure setting of the programmable valve. There was no history of exposure to a strong magnetic field (like MRI). NCCT head done next day showed decrease in the size of ventricles with progressive clinical improvement. He gained consciousness over the next 3 days. After thorough evaluation and history elicitation, it could only be concluded that the magnetic field produced by some house-hold electric/electronic appliance had led to a change in the pressure of shunt. Ultimately, the Codman programmable VentriculoPeritonial Shunt was replaced with a medium pressure Vygon shunt. The valve works on a ball and spring that sits atop a rotating Received: 06.03.2010 / accepted: 27.11.2010 spiral cam with a stepper motor. When a specific magnetic field is applied to the stepper motor, the cam turns slightly and changes the tension in the spring and ball, which sets the desired opening pressure of the valve (8) . This will allow the successful management of symptoms related to CSF over and/or under drainage by non-invasive change of the initial pressure setting of the valve (9) thus lowering total cost, reducing the hospital stay and increasing the quality of life (2).
The pressure setting of the shunt system can be changed by various shocks, including magnetic impulses, and the pressure level of the shunt system must therefore be constantly monitored (6) . There are many sources of weak magnetic fields e.g. television, cell phones, or commercially available toy magnets that may influence a programmable valve in everyday life (13, 7, 1) . The settings of the Strata valve including the Hakim valve were affected by magnetic flux densities of 6.0, 17.5, and, 40.0 mT, respectively. Cell phones produce a magnetic flux density of 3.0 to 40.0 mT. Although cell phones could theoretically influence shunt valves, this seems unlikely because the flux density decreases with the square of the distance (7). MRI scans have also led to pressure valve changes in a significant proportion of cases but this could easily be readjusted by percutaneous manipulation (3,12).
Zemack G et al state that more than 40% of the patients required valve pressure adjustment either one or several of times. Around two third of patients improved after pressure adjustments (14) . In the presented case, it was not exactly known what had changed the pressure setting of the valve; one of a number of home appliances used commonly (as detailed) has probably led to a change in the settings of the valve.
Apart from a magnetic field, the other causes of a changing opening pressure in 2% of cases were intrinsic valve malfunction or blockage (14) . One study demonstrated an intrinsic programmable valve malfunction rate is as high as 11.1% per annum, whereas there was no intrinsic valve malfunction with nonprogrammable valve systems during same period for similar causes of hydrocephalus (10) . The intrinsic causes of shunt valve malfunctions are rotation of valve along its long axis, loosening of ratchet wheel, dislodgement of radiopaque marker from the baseplate and debris deposits (5) . Blunt trauma also changes the opening pressure by mechanical deformation of valve ball (10).
It is mandatory that the surgeon inform the patient of the possible hazards of these programmable valve shunts. The valve selection should be adaptable to the patients' environment. To reduce the incidence of these complications, appliances with critical levels of electromagnetic flux should be replaced by ones with lower magnetic fields. The future construction of these valves should be modified in such a way that their adjustment requires a higher magnetic flux density, so that the valves become less sensitive to unwanted effects from environmental magnetic fields (11) .
It is necessary that further evaluation of programmable valves should be carried out in prospective, randomized fashion to elucidate specific indications and reliability of these valve systems, as suggested by others authors in past (4) .
